Cla ims 

1 ... . A synthetic mutein of a biologically 
active protein which prote .pyrias^a-t least one cysteine 
residue that is free to fo.?ffi/£/disulf ide link and is - 
5 nonessential to said bio^n^cal activity, said mutein 
having at least one of s^id cysteine residues deleted 
or replaced by another /ami no acid. 

/ 2 / ^ The synthetic mutein o£ claim 1 wherein 
there is only one of said cysteine residues; 

10 The synthetic muteLh of claim 1 wherein 

said cysteine residues are replaced by serine, 
threonine, glycine, alanine, vaaine, leucine, 
isoleucine, histidine, tyrosine, phenylalanine, 
tryptophan, or methionine. 
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Js, The synthei 
said cysteine residues ai 
threonine . 



mtein of claim 1 wherein 
replaced by serine or 



^y. The synthetic mutein of claim 1 wherein 
the mutein is ung lycosylated . 

20 ^/C The synthetic mutein of claim 1 wherein 

the protein is IFNA-B, IL-2, lymphotoxin, colony 
stimulating facto-r-1, or IFN-al. 



-The synthetic mutein of claim 1 wherein 
the protein is/lFN-6, the cysteine residue is at 
25 position 17 of IFN-5, and the cysteine residue is 
replaced by a serine residue. 



s&f The synthetic mutein o/f claim 7 wherein 
the mutein is ung lycosylated . 

The synthetic mutein/o.f 'claim 6 wherein 
the protein is IL-2, the cysteine /residue is at 
5 position 12 5 of IL-2, and the cysteine residue is 
repl'aced by serine. 

' Jdf. The synthetic mutein of claim 9 wherein 
the mutein is ung lycosylated . 

11/ A structural gen/e having a DNA sequence 
10 that .encoders the synthetic mutein of claim 1, 2, 3, 4, 
5," 6, 7, 8,9 or 10. 



^2. An expressioi 
structural gene of claim 
expression thereof. 



vector that includes the 
in A position that permits 



15 13-r A host cM.fl. or organism transformed 

with the expression vector of claim 12 and progeny 
thereof. 



1^ E.coli transformed with the expression 
vector of claim 12 and/ progeny thereof. 



20 ^1,5. A prodess for making a synthetic mutein 

comprising culturing/ the host or progeny of claim 13 
and harvesting the Synthetic mutein from the culture. 



A method of preventing a protein having 
at least one cysteine residue that is free to form a 
25- disulfide link from forming said link comprising 
mutationally altering the protein by deleting the 



cysteine residue or replacing the cysteine residue 
with another amino acid. 

The method of claim* 16 wherein the 
protein is biologically active and the cysteine is not 
essential to said biological activity. 



18'. The method of claim 16 or 17 wherein 
the cysteine residue is replaced with serine or 
threonine . 



A method for jnaking the gene of claim 

11 comprising: 

(a) hybridizing s/ing le-rstranded DNA compri- 
sing a strand of a structural g«ne that encodes said 
protein with a mutant oliaorurc leotide primer that is 
complementary to a region of said strand that includes 
the codon for said cysti^eAne residue or the antisense 
triplet paired with said codon, as the case may be, 
except for a mismatch with said codon or said anti- 
sense triplet which mi/smatch defines a deletion of the 
codon or a triplet th^t codes for said other amino 
acid ; 

(b) extending the primer with DNA polymerase 
to form a mutational he teroduplex ; and 

(c) replicating said mutational he tero- 
duplex . 

^-20. Tfcle method of claim 19 wherein the 
mismatch defines/ a triplet that codes for serine or 
threonine . 



^X* I Tne method of claim 19 wherein the 
single-stranded DNA is a single-stranded phage that 



includes said strand and the mutational heteroduplex 
of step (b) is converted to closed circular 
heteroduplex. / 



The method of £laim 19 wherein said 
replicating is effected by transforming a competent 
bacterial host with the clos/ed circular heteroduplex 
and culturing the resulting /transformants . 

^23.., The method of claim 19 including the 
additional steps of isolating progeny of the mutant 
strand of the heteroduplex,. isolating DMA from said 
progeny, and isolating sa/id gene from the DNA from 
said progeny. 

24-.— The meth^of claim 19, 20, 21, 22 or 
23 wherein the proteinosis human I FN— 6 , the cysteine 
residue is at position/17, and the mismatch defines a 
codon for serine. 

^2,5. The me/thod of claim 2 4 wherein the 
strand is the antiseclse' strand of IFN-6 and the mutant 
oligonucleotide printer is GC AATTTTCAGAGTCAG . 

2 6-.- The /method of claim 19, 20, 21, 2,2, or 
23 wherein the protein is human IL-2, the cystein 
residue is at posi/tion 125 and the mismatch defines a 
codon that codes for serine. 



^2>7T An ol igonucle tide for use in making the 
structural gene of claim 11 by ol igonucleot ide-d irec- 
ted mutagenesis /having a nucleotide sequence that is 
complementary to a region of the strand of the 
structural gene/ that includes the codon for the 
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cysteine residue or the antisense triplet paired with 
said codon, as the case may be, except for a mismatch 
with said codon that defines a deletion of the codon 
or a triplet. that codes for said/other amino acid. 



5 ^2-8T A therapeutic composition having IFN-fl 

activity comprising a therapeutically effective amount 

of the synthetic mutein of cla/im 7 or 8 admixed with a 
pharmaceutically acceptable carrier medium. 

^2-9T^ A therapeutic composition having IL-2 
10 activity comprising a therapeutically effective amount 
of the synthetic mutein of/claim 9 or 10 admixed with 
a pharmaceutically acceptable carrier medium. 



3 0.- Plasmid pBY2 501. 



Bacteria/ transformed with plasmid 



15 pSY2501, and progeny thereof. 



* The bapteria of claim 31 wherein the 
bacteria are E.coli. 



IPN-« fserl7 . 



3,4-r Plasmid pIW4 6, 
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3-ST Plafsmid pLW5 5, 



^3j5c Bacteria transformed with plasmid plJtf4 6 
or plasmid pLW55/ and progeny thereof. 



J^P . The bacteria of claim 3 5 wherein the 
bacteria are E.coli. 



1 Vi'Sr" 



• 




-49- 



' 38 ^ / \ IL ~ 2 serl2 5/* 



3^ 



Ala-IL-2 



s/erl2 5' 



^4,0-. A method/ of regulating cell growth in a 
patient comprising administering to said patient a 
5 cell growth regulating/ amount of the compound of 
claim 33. 

41-.- A metWod of treating a patient for a 
viral disease comprising administering to said patient 
a viral disease inhabiting amount of the compound of 
10 claim 33. 



A method of stimulating natural killer 
cell activity in a/ patient comprising administering to 
said patient a natural killer cell stimulating amount 
of the compound of claim 33. 




